Comparing NAICS-based Producer Price Index industry net output data and International Price Program import data

Data users have expressed interest in analyzing trends in prices for domestically produced products versus imports by comparing Bureau of Labor Statistics (BLS) producer price indexes (PPIs) to BLS import price indexes (MPIs). Because BLS publishes both PPIs and MPIs
classified according to the North American Industry Classification System (NAICS), potential exists for comparing price trends using NAICS-based PPIs and MPIs. There are, however, four important potential differences between PPIs and MPIs that data users should consider before comparing the two series. This article explains these potential differences and presents a new data table for assessing the comparability of NAICS-based PPIs and
MPIs.
Data users have expressed interest in comparing trends in prices for domestically produced products versus imports using U.S. Bureau of Labor Statistics (BLS) data. BLS publishes both producer price indexes (PPIs) and import price indexes (MPIs) classified according to the North American Industry Classification System (NAICS).
1 NAICSbased PPIs measure price change for the domestically produced net output of specific industries or industry groups, while NAICS-based MPIs measure price change for imports to the United States produced by foreign firms. 2 Because both PPIs and MPIs use the NAICS-based classification system, the potential exists for comparing price trends for domestically produced products using PPIs and imported products using MPIs. However, four potential differences between PPIs and MPIs must be considered before one compares the two series. In some cases, these differences could make comparisons between PPIs and MPIs inappropriate. This article explains these potential differences and presents a new data table to help data users assess the comparability of industry- 
Differences between PPI and MPI NAICS data
There are four important potential sources of differences between PPIs and MPIs that should be considered before these indexes are used to compare domestic and imported price trends. In general, these differences relate to index methodology, relative-importance values, net weighting, and sample compositions. This section describes these potential sources of differences.
Primary, secondary, and miscellaneous production
As many as three kinds of production may exist within an industry. Every industry produces primary products, which are products made mainly, but not necessarily exclusively, by that industry. In addition, some industries produce secondary products or miscellaneous receipts, which are goods or services made chiefly by some other industry.
PPI industry net-output indexes measure price changes for the total production of domestic industries including primary products, secondary products, and miscellaneous receipts. The PPI can capture these detailed data through industry-level sampling and through direct consultation with establishments included in the PPI survey.
MPIs measure price changes for imports of primary products of industries using directly collected establishment data; MPIs exclude prices for secondary products and miscellaneous receipts produced within the industry. The MPI sample is selected from the U.S. Customs and Census Bureau trade frame on a product-level basis, and products are categorized into the NAICS industry in which they are classified as primary, regardless of the industry in which they were produced. 3 NAICS-based MPIs are therefore designed to measure price changes only for primary products produced abroad and imported by a given industry or industry group.
Among industries in which secondary production or miscellaneous receipts make up a large share of domestic production, comparisons between PPIs and MPIs may be less valid. By definition, products included in the secondary product and miscellaneous receipts categories of a PPI are not comparable to those included in an MPI, which only includes primary products.
Relative importance of industries within industry groups
Within the NAICS structure, the broadest level of aggregation is the 2-digit sector level. Progressively narrower groupings of industries are represented by increasingly longer codes. Six-digit codes are used to identify individual industries, while 2-through 5-digit codes are used to identify industry groups. NAICS-based import indexes are published at 5-digit and higher levels of aggregation. NAICS-based PPIs are published for 6-digit industries and higher levels of aggregation. Consequently, comparisons between MPIs and PPIs can only be made at levels of aggregation above the 6-digit industry level. Most 2-, 3-, 4-, and 5-digit NAICS within mining and manufacturing have PPI and MPI counterparts.
When comparing PPIs and MPIs for higher-level NAICS categories, an important point to consider is the relative importance of industries included in the NAICS category. 4 A relative importance shows the percentage an industry constitutes of the overall aggregate NAICS category at a specific point in time. Within an aggregate NAICS index composed of industries 1 through n, an industry's relative importance for month c is calculated using the following formula: 
Net-output weights
In compiling price indexes for 6-digit NAICS industries as well as for aggregate industry groups, the PPI program uses net weights. Net weights exclude the value of transactions for products produced and sold within an industry or industry group. Net weights are constructed by multiplying gross weights (which include intra-industry transactions) by net-output ratios. A net-output ratio measures the proportion of the value of a product an industry or industry group does not consume and is calculated using the following formula:
where NOR c,i is the net-output ratio for commodity c produced by industry or industry group i , Use c,i refers to the use of commodity c by industry or industry group i, and c,i is the total use of commodity c by all 1-through-n industries.
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The purpose of net weighting is to eliminate multiple counting of price changes from PPIs. In industry-based output price indexes, multiple counting occurs when a price index contains prices for industry net output as well as prices for inputs used to produce the output. In such cases, a change in the input price could potentially be counted twice in the index: first as a change in the price of the input commodity and second as a change in the price of the output commodity (resulting from the change in the input price). 6 In contrast to PPIs, MPIs do not use net weights. With MPIs, multiple counting is not a concern because all output is sold by foreign firms to domestic buyers. Thus all items are, in effect, net outputs. For this reason, it is not necessary to construct MPIs using net weights, and there is no multiple counting in the gross-weighted indexes.
Because net weights are used to construct PPIs but not MPIs, PPIs and MPIs could differ even in cases in which the composition of the two indexes is very similar on a gross-weighted basis. In instances in which PPI net weighting leads to substantial differences between PPI and MPI weights, comparisons of price movements between PPIs and MPIs could be problematic because the composition of indexes is different.
Within 6-digit NAICS product mix
In some instances, higher level PPIs and MPIs appear comparable because of the PPI's percent primary production, industry relative-importance values, and the net-output ratios employed by PPI. Nonetheless, they still may be incomparable because of differences in the mix of products included in the PPI versus MPI lower level 6-digit industry indexes. 7 For example, both the PPI and MPI for NAICS 334111 measure price changes for the output of computer equipment manufacturing. However, the products included in the PPI and MPI could differ substantially if the output produced domestically by NAICS 334111 differs from that imported by the same industry. The PPI might, for example, consist mostly of laptop computers, whereas the MPI may include tablets and notebook computers in addition to laptops. Unfortunately, because the publication of the items that compose the PPI and MPI is restricted to protect the confidentiality of surveyed companies, determining industry product composition for these indexes is difficult. Usually, data users will need to rely on sources outside BLS (if any can be found) to find additional information about domestic versus imported industry product mixes. 8 
Summary
This section described four potential differences that affect comparisons of PPIs and MPIs for NAICS categories.
Often, these differences can be attributed to production patterns of domestic producers versus producers of U.S.
imports, or are the result of trade patterns. For example, different relative levels of domestic and foreign production by industries within an aggregate NAICS category could cause PPI and MPI industry relative-importance values to differ for that NAICS category. Regarding trade patterns, foreign and domestic firms within an industry may produce a similar set of products, but the foreign firms may only export a subset of these products to the United States, causing the compositions of the PPI and MPI for the industry to differ. In other cases, such as the percent primary versus secondary and miscellaneous production, differences between PPI and MPI data result from methodological differences between the two indexes. Regardless of the cause, in instances in which differences between PPIs and MPIs are relatively large, comparisons of domestic to imported price trends become less reliable.
A new table for comparing PPI industry net-output price indexes to MPIs
In March 2018, BLS began publishing a table of information that can be used to help determine the comparability of PPIs and MPIs for 4-and 5-digit NAICS categories. (The table also includes information about 6-digit NAICS industries because they are the building blocks for 4-and 5-digit NAICS-based PPIs and MPIs and can therefore be used to understand the composition of these higher level NAICS indexes). This table is available at https:// www.bls.gov/ppi/comparability-of-ppi-and-mpi.htm and will be updated periodically. The table assists data users in determining comparability between PPIs and MPIs by providing data on three of the four areas of potential differences addressed above. An excerpt of the table is shown below.
The first column provides the title of the industry or industry group included in the table. The second column specifies NAICS industry codes for the data. In column two, 4-and 5-digit industry groups are followed by a set of one or more 6-digit industries. The set of industries directly following an industry group shows those included in the See footnotes at end of table.
• 
Examples of PPI-to-MPI comparisons
This section provides three examples of how users might use the new information in the comparability statistics Users may also want to consider how PPI net-output ratios affected the relative-importance values. The net-output ratios PPI applies to individual industry weights when compiling the net-output price index for NAICS 3344 are all similar, ranging from 0.8731 to 0.9290. Such differences in PPI industry net-output ratios are too small to contribute to any of the larger differences in relative-importance values between the PPI and MPI. Instead, relativeimportance differences must be the result of differing production or trade patterns and price movements between foreign versus domestic producers within NAICS 3344.
Finally, table 2 shows that primary production accounts for approximately 91 percent of the PPI for NAICS 3344, implying that secondary and miscellaneous production together account for around 9 percent of the overall index.
Therefore, a reasonable conclusion is that a secondary and miscellaneous production level of 9 percent is not high enough to deem the PPI and MPI incomparable. 
Communications equipment manufacturing (NAICS 3342)
The NAICS 3342 industry group consists of establishments primarily engaged in manufacturing wired telephone and data communications equipment, radio and television broadcast and wireless communications equipment, and all other communications equipment. NAICS 3342 includes these three 6-digit industries:
NAICS 334210 -telephone apparatus manufacturing, NAICS 334220 -radio and TV broadcast and wireless equipment manufacturing, and NAICS 334290 -other communications equipment manufacturing. Relative-importance values of the 6-digit industries included in the PPI and MPI for NAICS 3342 suggest significant compositional differences between the PPI and MPI for communications equipment manufacturing. The MPI is made up almost entirely of the industry for radio and TV broadcast and wireless equipment manufacturing.
The industry for radio and TV broadcast and wireless equipment manufacturing also makes up a large share of the PPI; however, the more-than-61-percent share is substantially lower than that of the MPI. The industry for telephone apparatus manufacturing accounts for about 30 percent of the PPI but only less than 2 percent of the MPI. Finally, the industry for other communications equipment manufacturing makes up close to 9 percent of the PPI but less than 2 percent of the MPI. Analysis of industry relative-importance values for NAICS 3344 suggests that compositional differences between the two series likely make comparisons between the indexes problematic.
Looking at table 3, we see that primary production accounts for about 85 percent of the PPI for NAICS 3342, and the remaining 15 percent is secondary production and miscellaneous receipts. The relatively high level of secondary and miscellaneous production within the PPI indicates that comparing domestic versus imported price trends for communication equipment may not be possible with PPI and MPI data. Further complicating the comparison is that the products manufactured by the industry for radio and TV broadcast and wireless equipment likely differ between domestic producers and foreign importers. Products manufactured by this industry include transmitting and receiving antennas, cable television equipment, GPS equipment, pagers, cellular phones, mobile communications equipment, and radio and television studio and broadcasting equipment. The items included in the MPI for radio and TV broadcast and wireless equipment manufacturing (which accounts for almost all of the MPI for NAICS 3342) likely differ substantially from those included in the PPI for the same industry because the United States is a heavy importer but not producer of cell phones. Over the period, the PPI and MPI showed substantially different movements, with the PPI edging down 1.7 percent and the MPI dropping 18.5 percent. However, on the basis of the earlier analysis, conclusions about similarities or differences in domestic versus imported communications equipment price trends using PPI and MPI data are problematic because the indexes are not comparable in composition. Additional differences, however, should be considered when users compare the data. The PPI for basic chemical manufacturing is made up of about 79 percent primary production and 21 percent secondary production and miscellaneous receipts. Consequently, about 21 percent of the PPI and MPI composition necessarily differ, which further reduces the comparability of the PPI and MPI for NAICS 3251.
Overall, the comparability of the PPI and MPI for basic chemical manufacturing is unclear. There are differences based on relative-importance values as well as the percentage of secondary products and miscellaneous receipts included in the PPI. However, despite these differences, most of the industries in NAICS 3251 produce products that largely come from fuel feedstocks. Therefore, there is a reasonable expectation that the indexes should have similar trends.
Looking at figure 3, 
Conclusion
This article examined the potential of using PPI net-output indexes and MPIs to compare price trends in domestically produced and imported products. The article began by explaining four potential sources of differences between PPIs and MPIs that data users should consider before comparing domestic and imported price trends.
A new Producer Price Index-Import Price Index comparability statistics table providing data on three of the four areas of potential differences between PPI and MPI was also presented. The purpose of this table is to assist data users to make informed decisions regarding the comparability of PPI and MPI NAICS-based industry group price indexes. This table can be found at https://www.bls.gov/ppi/comparability-of-ppi-and-mpi.htm. Although the new tables and the examples within this article help to provide users with the information necessary to facilitate the analysis of PPI and MPI comparisons, determining the level of comparability necessary to make valid comparisons is subjective and the responsibility of the data user. Users should also keep in mind that even though many index comparisons match on the basis of relative importance values, NORs, and percent primary, differences in product mixes may still make comparisons problematic. Ultimately, all measures should be looked at in combination with industry product composition as well as knowledge about general industry market conditions before final decisions on comparability are made.
manufacturers producing $1,000,000 and $500,000 of the total, respectively. Of the total $100,000,000 of automobile parts produced, car manufacturers consume $40,000,000 and light truck manufacturers consume $30,000,000. The net-output ratio for automobile parts for car manufacturers is calculated as follows:
NOR auto parts,car mfg = 1 − (Use auto parts,car mfg / auto parts,i ) = 1 -($40,000,000 / $100,000,000) = 0.6
This NOR calculation implies that car manufacturers consume 40 percent of automobile parts, and the remaining 60 percent are sold to industries other than car manufacturers. The net weight for car parts produced by car manufacturers is calculated by multiplying the gross weight by the NOR as follows: net weight auto parts,car mfg = 0.6 * $1,000,000 = $600,000.
NOR auto parts,truck mfg = 1 − (Use auto parts,truck mfg / auto parts,i ) = 1 -($30,000,000 / $100,000,000) = 0.7
The above calculation shows that truck manufacturers consume 30 percent of automobile parts, and the remaining 70 percent are sold to industries other than truck manufacturers. The net weight for car parts produced by truck manufactures is then calculated by multiplying the gross weight by the NOR as follows: net weight auto parts, truck mfg = 0.7 * 500,000 = $350,000. The PPI constructs netoutput price indexes through the use of data on detailed industry flows from input-output tables compiled by the Bureau of Economic
